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RKDESCRIPTION AND ECOLOGICAL NOTES ON THE PYGMY BLUETONGUE, 
TIL1QUA ADELAIDE1SSIS (SQUAMATA: SCINCIDAE) 

by Mark N. Hutchinson*. Tim MilnlI & Tim Crofts 

Summary 

Hutchinson. M, N.. Milne. T. & Croft. T. (1994) ReUescription and ecological notes on ihe pygmy bluetongue. 
Tiliquo ndehulensls (Squaroati. Scincidae). Trans. R Sne. S. Ansi. 118(4), 217-126. 30 November. 1994 

A preliminary study of a population of the pygmy bluetongue, 7 Viquti adehudensir, (Peter., 1863) has enabled 
us to redcscribe the species and give a preliminary account ol its nalural history. Life colouring, intrapopulation 
variation, sexual dimorphism and general morphology ol the skull and mandible are described. Pygmy bluetongucs 
ill the study site are diurnal inhabitants of open tussock, grassland and use spider holes for shelter. Males had 
enlarged turgid testes during spring and a female examined at this time had yolked ovarian follicles. MaJcs were 
more active and trappable than females during spring, but both sexes were sedentary during laic summer-autumn. 
Litters of 1-4 live young were born in the maternal burrow during February-March. We suggest that the lack 
of sightings of T. adetaidemis this century has been due partly to its specialised ecology and partly to a real 
decline attributable to habitat destruction. 

Kit WoftOS; Tdiqm, Scincidae, lizards, morphology, natural history, conservation. 



Introduction 

' "kotmt nur tiuf sruufigem, xteinigem terrain t or" 
(Richard Schotnburgk. quoted by Peters. 1863 1 

Schomburgk’s remark (“found only in sandy, stony 
terrain") is the only published first-hand information 
available on the ecology of Ttliqua adelaulensis. the 
pygmy bluetongue lizard, a species which has been 
regarded as one of the most seriously endangered of 
Australia's reptile species, if not actually extinct 
(Cogger 1992: Ehmatui 1992; Hutchinson 1992). The 
discovery of a population of the species near Burra. 
S.A. (Armstrong & Reid 1993: Armstrong rial. 1993), 
following the first sighting of the species for 33 years, 
has presented an opportunity for urgently needed study 
of the species which had previously been known from 
Only 20 museum specimens, mostly collected last 
century (Ehmann 1982; Shea 1992). 

The original description (Peters 1863) Was brief, 
based on two syntypes probably collected in the vicinity 
ofGilwter, SA. Mitchell (1950) rcdescribcd the species 
based on SA Museum specimens and figured the head 
shields and whole animal tor the first time. No further 
formal descriptions have appeared in print, save tor 
those of Cogger (e g. 1975, 1992). based on the old 



' Mark Hutchinson, South Australian Museum, PC) Box 234. 
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Scincidae). Unpub. PhD iltc-sis. Dept ol VcU’.'in/irv 
Anatomy, I IfBversity of Sidney. 



and laded museum material. Shea (1990) described a 
number ol scalation and osleological character stales 
lor T. iidtitddensis in order to establish the validity 
of the genera Tiliqua and Cyclodnmo rphvs . Shea's 
unpublished thesis (I992 1 ) gives a thorough 
description of the species' scalation, morphometries, 
colour pattern and osteology based on the twenty 
specimens then extant. Shea & Hutchinson (1992) 
illustrated and commented. on the dentary and dentition 
of T. ndeluidcnsis. 

Ehmann (1982) summarised available data on diet 
and external morphology and drew together the meagre 
data bearing on the provenance of the specimens known 
to him. He also attempted to reconstruct the species' 
ecology, using analogies w ith related or physically 
similar reptile species. These speculations were cited 
several times subsequently, sometimes in such a way 
that it w<as not dear that there were no direct 
observational data on the subject (Hhmann 1992). 

Field work has begun, aimed at determining the best 
methods for locating T. odclaidetvus. gathering 
preliminary data on us ecology and making a first 
attempt to determine the numbcT and size of surviving 
populations. This article gives a summary of the 
morphological variation that we have observed within 
a single population of /. udelmderlsis and provides a 
preliminary account of its natural history ai this site 

Methods 

Current research on the biology and conservation 
of this species is concentrated on one site located in 
the Burra area (33°41'S, I38°56't). approximately 
160 km north of Adelaide. South Australia. The site 
was the fust of several found to support T. adcUudensis. 
following the initiation ol held work in October 1992 
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( A riustn iriji ri nl 1993) the data presented here slum 
hunt the llrsi season of field work on this population 
carried out 1'forp mid-Oelotor 199.3 in mid-May 1993. 

Sped nun Colfaaion 

Live r adelatdmsis were collected hy three 
methods. 

Pitfall traps. 30 metre stretches of fly wire drill 
l. ittmje were erected, along which were placed sis 
25 cm lengths of PVC pipe dug vertically into the 
ground Pour traplincs were set at the study ate during 
the period 4 November-20 December (992 An 
additional line was in place during 30 November-20 
December arid a further Ivvo were set on 4 December 
The five most successful spring rraplincs were reset 
during 2-21 February 1993. Total trap night'. by this 
method were 1.950. 

The other two methods relied on the species' hole- 
dwelling habits (sec Hul’inn section) 

Hand collection. This method relied on opportunistic 
sightings of free ranging animals, ot on surprising 
animals at the entrances to burrow's Most individuals 
caught by hunt! were juveniles which were exliacted 
from burrow entrances using long forceps or clamps 

We also used a method we termed “fishing”, enticing 
lizards to sci/.e an insect bait lied to a cotton thread 
A grasshopper on a piece of cotton tied to the end nl 
a three metre bamboo pole was held • •otS-idc the 
entrance of the lizards burrow ; lizards seizing Ihe 
grasshopper could be pul led into the air and captured 
as they dropped in I ho ground and tried to loturn lo 
the burrow (Strong cr ol 1993 describe a similar 
collection technique). Lizards had to he lured 
completely out of the burrow before being allowed to 
seize the grasshopper, since the lizard's hind limbs 
could hold Ihe burrow rim. preventing iis dislodgnient. 
Their extreme wariness made the use ol a long pole 
necessary to distance the collector from ihe lizard. 

Trapping using baited (peanut butter or sardines/ 
aluminium ‘"Sherman'' traps was tried but without 
success (approximately 2,500 fiup-uigtits/. 

The lime of day of collection was noted, as was Ihe 
daily maximum temperature. Lizards were measured 
and sex was determined by the presence of bulges at 
I lie base of the Ini I und/or Iteimpencs ill males, with 
a luck of these (features indicating a female the lizards 
were then marked by toe clipping, photographed and 
released. Only one or iwo toes were removed, this 
limited number in conjunction with colour pattern 
variations being sufficient to identify each individual 

1 imited use was 'nude of radio! fackulg using a small 
external unit supplied by Transceiver Services 
Adelaide, attached using superglue and suigieal tape 
in Ihe lizard's shoulder The device was intended fbr 
short term use. and was run successfully on j single 
lizard located every two bouts, feu six days. A second 



trial resulted in the death of the lizard within the first 
two-hour period and use of this approach was 
discontinued. 

In the descriptive section, scale features occurring 
bilaterally were counted mi holh sides. Paravertebral 
scales were counted using Greer's (I9R2) method 

Vegetation was quantitatively assessed mound the 
most successful pitfall lute using two methods; 

•a) We recorded all plant species in a 30 m X 30 mi 
quadrat, 15 m either side of each pitfall line, taking 
collections of plants in cases where identity was not 
dear These collections were subsequently identified 
and lodged with the State Herbarium. 

b) We assessed vegetative cover within the 
30 m > 30 m quadrats by the simple transect method 
known as “Step-point" (Cunningham 1975). At cvciy 
siep in sci directions across the quadrat we- recorded 
Ihe plant Species encountered at the tip of the shoe, 
scoring approximately 300 poinis in the quadrat. This 
method gives estimates ot percentage of ground cover 
ol plant species, hart* ground, rock and litter. 

The behaviourttl data vve present stein mainly from 
field observations, but we obtained confirmatory data 
in many eases from observations of captive specimens 
at Adelaide /on (T Morlcy and R, Ainslcy pars 
comm.). 

Description 

Sptruucns 

The following descriptive section is intended to sltOw 
variation within a single population, harder authors 
(Lhinaim 1983; Milchell 1950) give additional data 
trout some ol the older specimens, and nil of the 
available data on Ibis older material is discussed in 
Shea's thesis. 

A total of 0.3 specimens was collected, during Ihe 
survey period, and an additional lour were horn in 
captivity. Six of these specimens were collected dead, 
killed by the elapitl snake Pscudnnqja textifis (four 
specimens) or birds of prey (two specimens). A 
seventh, R 40838 died during ti nils o| an external radio 
Iransnulter. Tour specimens, an immature, an adult 
male and two adult lemulcs. were relaincd and are on 
loan lo Adelaide Zoo. The remainder were marked and 
released The success of col lection methods varied 
according to tune of year Pitfall rrappine was 
successful only during Noveniber-Deeember while 
hand collection became much more successful in 
Tebrtiary-April (Table 1). 

All predator- Tilled specimens arc damaged, although 
in two the damage was minor and confined io restricted 
areas ol Ihe body. k4(J689 and R40744 had some 
nee roue patches un the dorsal and ventral body surface 
R4t«387 hud a sagittal fracture ot the skull running from 
die nisiral scale to the level of the eye. R40689 
had die ell neck and pox tet otitic ral region of the 
skull deeply gouged and partly removed and a deep 




REDESCRIPTION AND NOTES ON TIUQUA WF-UIULNSlS 



wound in I he right side ol the neck. R4U72K lacked 
the head and right forelunb. as well as the liver, heart, 
lungs and stomach. R40738 and R40745 were partly 
digested, with the skin on the body sloughing away 
and much of the internal soft anatomy missing, Two 
skulls and associated mandibles were prepared Irom 
snake-killed specimens, one articulated (SAM A 
R40738) and one partly disarticulated (R40745). 



T vBl a I Retain v success of capture techniques. 
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Gen e rti / Appea ran cc 

Titiqua adeluuletnis is a moderate sized skink with 
short extremities, a relatively heavy body and large 
head. The body and tail are soft and flexible, but Lite 
head is heavily armoured by the well developed head 
shield osieodertns. The toes are short, the third and 
Idurrh toes of the hind foot being equal in length. The 
tail tapers rapidly from the base and is thin and slightly 
laterally compressed over the distal two-thirds 



21b 

Colour 

The dorsal surface of the head. body, limbs and tail 
is light grey brown, yellowish brown, orange, tan 01 
chocolate brown, the distal portions of the extremities, 
especially the forelimbs, being a paler yellowish hue. 
Dorsal and lateral scales usually have narrow darket 
edges producing tine, longitudinal lines along the back 
and sides. The lower lateral surfaces are pale greyish 
becoming off-while venirally, The dorsal surface is 
unmarked, or shows variable development of blackish 
spotting, including a vertebral series of irregular small 
blotches (which may coalesce into a ragged vertebral 
stripe) front the nape to the base of the tail, and several 
iaterodorsal and upper lateral series of small hluck 
flecks; these may be crudely aligned to form weak 
transverse bars, The midlateral legion often lias 
scattered grey -w hite flecks. The venter is immaculate, 
or with slightly greyer margins (o the scales forming 
narrow longitudinal lines The iris of the eye is bright 
orange. The tongue is pale rose pink, with no trace 
of mehtuic pigmentation. The root of the mouth and 
buccal commissures are mauve. The abdominal 
peritoneum is black. Juveniles are consistently greenish 
grey to mid-brown, becoming reddish tan on the tail 
and limbs. The range of variation in black pigmentation 
is similar to that seen in adults, hut many juveniles 
have more extensive and obvious while spotting on the 
body. 




pig i. Head shields of Titiqua udcluideratis (SAMA R40838). A. dorsui view It, left lateral \ icw C . detail ol chin shields 
D. detail of nghi side showing asymmetric variation in circumoculur sealttlion. Abbreviations lor circumoculur scales, 
po. postocular, prsb. presubocular; psb, postsuboculars. sb. suboctilms: sc. supraeiliarics. Scale bur It) min 
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Satiation 

This is hased on ei^hl specimens, four held mi i In' 
S. A Museum (K4II687. K 41 1689, R4l 1744 and K4(l838i 
plus a live adult male, two adult females and stihadnll 
held at Adelaide /on. I he head shields ate shown in 
Til'. I 

i he species has the seaJDtion characteristics listed 
bv Shea (190ft) tor THu/im. The last supifiUibml is 
hort/onially divided, and the temporal scalaliou 
posterior to the secondary temporals is irregular and 
little differentiated from the body scillni ion The 
siiprat iliary scale count is reduced (mode 5) A 
complete subocular scale row. consisting ol a large 
ptcsuboculur. a Iargct anterior and smaller posterior 
subtle alar and one or two postsuboculars, runs front 
the anieriot suprac iliary to the postocular. NuchaJs are 
absent or a single slightly enlarged pair may be present, 
often separated by a median occipital or internuchal 
scale. 

Dorsal scales smooth, in 33-36 (mean 34.6) rows 
at nudbody; paravertebral scales 77-86 i mean 830), 
paravertebral scales between parietal and the level ol 
antenor edge of liind limb 70-81 (mean 77.61; subdignal 
lamellae under fourth toe unpaired. 10-13 (mean 11.6, i. 
nasals in point contact or narrowly separated (0.2); 
strong postnarial groove present; prefrontuls in broad 
conlaet; fiontopanctals paired; interparietal about same 
sire as frontal, much larger than frontoparietaJs and 
separating parietals: each parietal in contact 
ahtetolaterully with the postocular and posterior 
suprac iliary and bordered posteraTalcrally by four or 
live enlarged scales: a median occipital scale present 
or absent (0,4) posterior to interparietal; supranculais 
3/3, lire first two contacting the frontal; suprac iliaries 
s/5 (5/6 in one specimen ). the second the longest; 
complete subocular scale row present; supralahials 8. 
the eighth only half as high as the seventh: mfralabials 
7 9 (mean 7 9). a single primary temporal is followed 
by three secondary temporals; postmental contact first 
two infraluhiats, a single large, quadrangular anterior 
ear lobule. 

The dorsal head shields, frontonasal, prefrontal.*. 
Iiouial, IVontoparietals and interparietal, are thickened, 
with weakly coriugaicd surfaces and dccplv incised 
sniijres fills rugosity meteases with size. In large 
males the subocular scales also become thickened and 
shglilly overhang, the suborbilal supralahials 



Skull mill rnandihk ■ 

The charactcnslies noted for the species hv Shea 
(1990; I992 1 ) are confirmed in the SAM A specimens, 
t he species has moderately narrow separation of the 
pre and post fronlals on the medial orbital margin 
Huger -I ike nasal processes of the fronuils are presem 
to give a \V shaped frontal -nasal eonlaci. The jugal is 
broad and flattened and contacts the postfrontal. A 
lacrimal bone is absent. There is a well-developed 
medial palatine process of the cctopterygoid which 
excludes die pterygoid from the edge ot the infraorbital 
vacuity. The coronoid process of the dentary is enlarged 
and swept back to cover the lateral lace of the dorsal 
process ot the coronoid. Dentition is hefemdunt. with 
the cheek leeth markedly larger than die anterior teeth 

In general aspect (Fig. 2>. the skull and mandible 
of /' uJclaklertyb are very like those of other Jitiquo 
species. The proportions of the snout, tapering and 
pointed, rather than blunt untl rounded, and Ihe parietal 
region, constricted, lather Ilian laterally expanded, 
resemble those of adults of the other spec iescii Tilt qua 
I he dorsal head shield osleodcrins are uilrinately lused 
with the hones of Ihe skull roof, to a greater degree 
Ilian is usual in most other Tilu/iui. Thus, even though 
7! adelaidenxi v is as small as or smaller than 
congeneric neonates, it is ontogenetic alty advanced in 
ils proportions and degree of ossification In these 
features T iitltiiikkiiMs is prctgenetic. not neotenic as 
is frequently the case in miniaturised lizards iRicppel 
1984). Even so. 1, udehiulmsis also shows some 
neotenic features in retaining relatively large tippet 
temporal fenestrue and in some aspects of br.iincase 
anatomy (Shea pets. comm.). 

Unique or unusual features of the skull are few but 
include the very closely apposed, almost parallel 
palatal rami of the pterygoids In most other Tihi/uu 
t T, xigas is an exception) the pterygoid margins are 
more widely separated and diverging. The closely 
apposed pterygoids may he correlated with a narrowing 
of the skull posteriorly as / tiilelakkoiio lias ihe 
greatest skull width across the jtigals, rather than at 
the level of the quadrates. Ihe maxillary process of 
the jugal tapers rapidly and fails to contact the 
prefrontal This character state is shared with T 
undtljhsrhmi and most I. orci/i/W/v, whereas oiher 
flkqiM species have the jugal extending anteriorly to 
contact the prefrontal adjacent tc* the lacrimal loranicn. 



Fig. 2 Skull and mandible of Tiliqua udelaitirnsis (SAM A K4073S). A. skull, right lulu nil view, showing contact between 
jug.il fin) and squamosal (sqi bones B, skull, dors o view, showing won maxillary process of the jugal ||i. max i arid 
• i|k*ii hupnueni|ioral fenusirae (sil l. Nine persistenl head shield asleodemis vvlijeli obscure suiuncs ot prefronlal and posllmmal 
bones. oihei skull roof suiurcs are visible through the ciilgoderms <’. vcniral view, show ing configumliim of ihe palatal 
complex ice. ecioptervpnid: pi palatine: pig. plcrMpidl. 1 1. righi mandibular ramus. Ijbial view, slum mg vers well developed 
eoronoivl process of ihe denials (p. cor ) F. lei) mandibular Tamils, lingual view Seale bar 10 mm. 
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The upper temporal fcue.strae are relatively larger than 
in utlulis of other Tiliqua species, in which they are 
slit-like or absent. 

OhHfiisinnx 

Based on 61 specimens. Snout-venf length (SVL) 
38-107 mm (mean 73.2). Axilla-groin length (AGL) 
23-67 mm I mean 44.0. n = 58). Snout-uxillu distance 
(SADt 16-41 mm (mean 28.5, n = 58). Toreiimb length 
11-21 trim Hind limb length 11-21 mm. Tail length (TL) 
22-79 nim 

Sexual Dimorphism 

Adult males and females (arbitrarily defined as 
>85 mm SVL) differ markedly in head and body 
proportions Adult males on average are shorter than 
females (SVL males range 87-106, mean 93.4, n - 17; 
females range 88-107. mean 98.3, n — 14) but head size 
does not overlap (SAD/SVI males 0.36-0.42. mean 
0.38, n = 17; females 0.30-0.35, mean 033. n = 14). 
The relatively large head size of males is a frequent 
phenomenon in skinks (e.g. Sunbotwc 1985, 
Hutchinson id ai 1989; Hutchinson & Donnellan 1992) 
hut is rarely as marked as if is in large adult male T 
adetaulensis Male combat has been recorded in other 
Ttlltfun species (reviewed by Greet |989g a selective 
pressure which might lead to their large head to body 
ratios 

Ecological Notes 

HilNlul 

The main study site lies at an elevation ol about 
500 m on undulating terrain cut by small, liuemiitteiit 
stream courses. The ground is stony in places, with 
underlying shale and sandstone bedrock just exposed 
ini the surface. The soil is hard-packing clay-sandy 
loam (red-brown earth. French id ol 1968). The 
vegetation of the main trap site is characteristic ot 
degraded remnant native grassland, with the area 
around the site being bare of trees and shrubs (Table 
2) A full list of plant species is provided in the 
Appendix The exact original nature of this grassland 
is unclear, as copper mining and farming near Ihe site 



7 shi i 2 Ground ivver ai Tiliciua addaidetisiv study site 
(mroiyrd over three quad ru\s>. 
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since 1845 may have resulted in the removal of trees 
and shrubs for both industrial and domestic use 
Similar hilly areas in the district support Alloeasuaiina 
vmirilhna (drooping she oak) low open woodland 
over similar ground cover or nati vc grasses i Siipu spp. . 
Danthonia spp.) and mat-rush or "irongrass 
l Lomtindru spp.). as recorded in (he survey area 
Jessup ( 1948 ) concluded that at least some of the aica 
had probably been essentially treeless prior to 
European settlement. 

The relative abundance and species composition ot 
native grass species varies within the study area. The 
immediate vicinity of the most productive trapiinc was 
dominated by one species of spear grass tStipa, 
tentatively identified as .S', eremophifa). but clsewheic 
in the same paddock, pygmy bluetongues were found 
where 5. nodosa was the common spear grass, and 
other grasses, notably wallaby grasses. Dan th onto 
spp., and wire grass, Aristidn hehrianu, were locally 
common Thus the precise species composition of the 
understorey may be less important for Ihe survival of 
pygmy bluetongues than the tussocky structure which 
provides ground cover throughout the year Other 
areas surveyed in nearhv paddocks which do not 
appear to support pygmy bluetongues showed 
increased ground cover by introduced plant species, 
and hence a decrease in the amount of covet during 
late summer-autumn Even at the least distuihcd pari 
of the study site, only 50% of the ground covet is 
perennial vegetation, so that the surface ol the ground 
is tar more exposed in autumn than in spring. Adjacent 
areas that have been ploughed at any stage show 
minimal recolonisation by native plants, in particular 
Lnnandra spp 

Aside from a single juvenile found under a stone, 
the only microhabitats in which 1 adrlaidensis have 
been found sheltering are vertical or near vertical holes. 
We suggest that the lizards arc using spider holes, not 
digging their own burrow's. The holes are perfectly 
circular up !u about 20 mm in diameter, lack any sign 
of excavated soil at Ihe entrances and are 
indistinguishable from holes at the study site inhabited 
by lycosid and tnygulomorph spiders In at least one 
ease a lizard inhabited a hole to which the lid of a 
trapdoor spider was .soil attached. Two large species 
of Wolf spiders, Lycos a sUrlinyd, which makes a lid for 
its burrow, and Lxcosa pjlhcrta, which does no|, have 
been identified at the study sile as has a species of the 
trapdoor spider genus Blaktsnmhi | probably B. unreal 
Lycosids and their burrows ore very common in the 
area, flic lizards appear to make no obvious external 
modifications to ihe holes, save for a slight bevelling 
of the edges caused by their coming and going, 
Home wn fie ymd movements 

We obtained lew' iccnpiures. and made only limited 
use of radio-tracking, so lhat our results ore 
preliminary. 
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Tbc urea covered by a mule that was radiot racked 
during spring encompassed 7()ur and two Itui tows 
over u period of sis days Home range overlap occurs, 
as there were at least two other occupied burrows 
within the area that the liztm.1 covered A second, 
smaller male was liued wilh the t lacker, hui when 
relocated alter the first (wo hour period it was 
iiioiihuitd, uppaieiiliy through exhaustion as it 
struggled to force itself into a hole but was prevenletl 
by the bulge of the transmitter. It was striking that, 
although shelter in die form of dense glass and 
LatMudm tussocks was all around, the lizard pot all 
of its ellorts inlo finding shelter in u hole. 

The. same male successfully tracked in November 
was caught again during March, ll was still within the 
same aiea as (he previous spring hut in yet another 
hole. In another case, a burrow containing a female 
and young was abandoned and the female was 
discovered iri another hole some 5 m from Ihc original. 

(fnly one ol 22 captures during November 
December was an adult female. All animals captured 
during sprmg/early summer were caught either by 
piilidl trapping or by hand, and so required the 
individual to Ire actively moving away horn the burrow, 
However, of the adults captured during February- April 
one (a female) was captured by hand and 14 by “Fishing'' 
but pitliill (rapping caught none, despite in excess ol 
three weeks' intensive pit fall mg in aicus known !u 
support a significant number ol pvgmy bludorigues 
Of die adults caught during summcr/autumn. 12 wete 
lemales, and three were, males, a reversal id the wend 
shown in spring/early summer 

The lop-sided sex ratio in our spring sample tonly 
a single adult female caught) suggests much greater 
levels ol male activity during the spring mating season 
This is supported by the six predator kills collected 
during Oeiober November, ol which five were .sexually 
mature males, while only one was an adult female 
Males ol other species ol Ulitfua have increased 
activity levels relative to females during this time of 
year (Bull i t ul. 1991). I hc results so fat indicate that 
both males and females may have relatively Inmled 
home ranges throughout most of the year, but n spring 
males appear to wandci mote widely (or at least, mote 
often l, 

During Noveniber-licvcmbci 1092. rainfall was 
above average and daily maxima ranged between I5°C 
and 36 P C Days when lizards were caught had maxima 
between 20°C' and MW. and die tunc ol captuie varied 
tiuni 08:15 to 19:40. All of the days on which pygmy 
blueiongues were caught were sunny at some stage, 
and so ground tcinpeiaturcs often would have exceeded 
the air temperatures. Traps were monitored atferdusk 
on warm nights to check for nocturnal activity, but no 
lizards were captured at this time Diurnal behaviour 
was also obseived In captives, which showed iv -sign 
ol nocturnal activity 



Diet 

K 40687 contained a lutge IcpidoptctuU latva (u 
htldenine nocluid. probably /Vrv<vww/w , (t Brown 
pers. comm.); K 10089 imd the i cumins Pt an 
apparently identical larva, plus several leaves amt 
t) owe is of the Itctb MeJiiugc. K40744 contained dim 
ncridoid grasshoppers and the remains ol a small 
beetle, fchmann (1982 1, after examining specimens then 
in the SAMA collection, iceoidcd cockroaches, aids, 
a spider, grasshopper and beetle and some plants 
( DiuiU'llu seed, possible chenopod material). Wild 
lizards accepted grasshoppers offered as hail, and 
captive .mi mills eat an omnivorous diet, including 
mealworms, crickets, chopped fruit und vegetables and 
raw egg. Thus the evidence to dale indicates that /' 
MiichddenMs eats a wide variety of invertebrate animals 
but also includes plants in its diet, 

The relative lack til movement away Irom Ihc 
burrows, at leas: in late summer-autumn, suggests that 
at this time ol ycai i aUfUtidcnsix is probably a sit 
and- wait forager Burrow entrances are used as vantage- 
points Front which It/iirds would be able to make short 
forays after any prey detected nearby The presence ol 
leaves and flowers in the diet suggests wider Imaging 
at least in spring The study site sully red an outbreak 
of plague locusts t Choit'mi us terwinifeni) dui ttig the 
period of observation w hich may have influenced the 
lizards' behaviour The sedentary behaviour may also 
be related to avoiding predation at the time of year 
when ground cover is sparsest. 

ReprptJiuritw 

All of the predator killed males (collected between 
14/10/92 and 40/11/92) had testes that wete enlarged 
and turgid or sianing to regress One of the trapped 
mules had strings of dried seminal malcnul piotrudiug 
from the vent, The single dead I e male (R40744, 
collected 7/11/92) had lout enlarged ovarian follicles 
(two left, two right) Together these, data indicate it 
spring testicular maximum, with spcmnogcncsls and 
mating behavioui coinciding with ovulation. Ollier 
liliifwi sjtcvies synlopic with /.' < ulrtahlemis, no, von 

and T. sciNrouics. arc known to be spring breeders 
(Bourne ct ill. ]98fi: Shea 1994) 

Neonnles were first observed at rhi- field site on 78 
February. 1994. when fnuryoling were observed in the 
burrow ot an adult female. Inspection of other burrows 
known to harbour lemales revealed other litters, filter 
size ranging l-l trncan 2.3). All juveniles examined at 
this time had raw pink umbilical scats indicating very 
recent birth Two females which gave birth at Adelaide 
Zoo during mid-Match had litter sizes of ihiee and one 
Within two weeks of their discovery, juveniles and 
sometimes adults abandoned the birth burrow Juveniles 
were observed front late March alone in holes, 
sometimes much smaller than those used by adults 

Tlit* smallest animals caught in November were 
66-70 mm SVL. while the laigcst young with distinct 
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umbilical .scars in May were 5b-60 torn SVI This 
implies ihat the 7 utleluiik'iiiis born at the end ot 
summer reach about 70 mm SV I by lire end ol spring 
of that year. This SVL is considerably smaller than 
the smallest breeding female recorded (SVL. 96 mm), 
so that first breeding must occur no earlier than the 
second spring (approx. 20 months of age). 

Hi'haviour 

Tiliqua adeluidensn appears tn be extremely 
sensitive to both movement and noise, making u 
difficult to observe lizards basking outside their 
burrows, l.izards bask with the back legs or tip of the 
tail remaining in the enl ranee of the burrow. From this 
position, they call back rapidly into their burrows il 
disturbed. Once inside, the lizards increase the ir 
security by turning the head sideways to force the snout 
arid occiput againsl the sides of the burrow. Thus 
wedged in place, the lizards present only I he armoured 
head to an intruder and seem almost invulnerable, any 
crealurv small enough to enter the hole is unlikely to 
lie slicing enough to harm or dislodge tile Itzatd. The 
significance ol the heavy osleodermal armour on Hit* 
head seetns to be associated w ith the use of the head 
as a combination anchor and doorstop. 

Several behavioural attributes of captive lizards 
suggest why detection of the species m the livid' ts 
difficult. The first is crypsis, When disturbed the 
lizards freeze: such stationary animals arc well 
camouflaged againsl the reddish brown soil of the area 
making them hard to see. I he second is a telueuiiv c 
to emerge into open spaces. In captive conditions Ihc 
lizards spend almost all of their active time in holes 
Ot among Inter. Thirdly, the lizards have a well- 
developed arid unusual ability to move in confined 
• paces. Bolli in the field and in captivity they have been 
observed moving directly backwards into cover or 
down a burrow, avoiding a L-tuiii with tis concomitant 
greater level of disturbance. The small, linn tails may 
facilitate this manoeuvre by not getting in the Way as 
they might if longer or more massive. The body is 
unusually flexible, an attribute winch probably assists 
in negotiating the confined spaces ol butmws »n 
tussocks. On several occasions, an animal was known 
to have entered a hole head first, turned around w ithui 
the hole and emerged head first. 

When disturbed or handled, this species has not yet 
been observed to exhibit the exaggerated defensive 
display employed by its larger relatives tCuipcntci & 
Murphy 1978; Greer 1989/ When handled the lizard 
will twist will) great stictigth and agility, often gaping 
and endeavouring to bite in a similar fashion to otlici 
medium-sized skinks (e g. E%t'ntia spp i 

Possible Reasons for Decline 

TiUtjtM udelaiJensis remained undetected in a well 
Ircqueutcd pan of South Australia for ovet three 



decades in spire of diligent searching by herpetologists 
Based on our experience with ihc species, we suggest 
that two factors combined to hamper searchers lack 
of information on its habits and habitat, and a probable 
real decline in the number of populations. 

Ehmann (1982). based on his interpretation of the 
specimens and historical data speculated that T 
udeluitteuxis had inhabited a limeslone-chenopod 
ittallee association While the speculative nature ot this 
assessment was noted by Khmann himself, it 
nevertheless evened a bias on many of the attempts 
to locate the species. I hc grassland habitat in which 
we have found the species ts difficult to search casually 
for reptiles, and consequently lias received little 
alien lion. This is especially so because most grassy 
terrains in thts pan o) South Australia are assumed to 
be heavily disturbed, supporting only the most wide 
ranging and ecologically tolerant reptiles The 
distinction between native versus introduced grasslands 
has been important in locating populations ol this 
spec ies 

liven when one knows the correct habitat, the shy 
nature of ihe lizards makes them very dtl licull to litnl 
unless it is known exactly how and where tn search 
The crucial piece of information that allowed us to 
locate additional colonies was the discovery of their 
dependence on spider holes, information that was only 
acquired after we had located the initial population 
through, good luck. The holes are difficult to see unless 
the observer is right next to them, so that any lizard 
occupant has plenty ol warning of human approach and 
is oul of sight by the time the hole has been noticed. 
Intensive field work had been going on for six weeks 
at the site before we observed any 7. udeluidemn under 
natural conditions. However, having discovered the. 
combination ol habual and microhabiial . wv luve been 
able to locate further populations of pygmy bluetongues 
in nearby areas. The species is now known to occur 
ar six sites running Irom south of Burra to north ol 
Halleft- (lie extremes separated by about SO km. 

The apparent rarity; caused by lack of attention |o 
grasslands as a habitat, is probably coupled to a drastic 
reduction in abundance caused by 1 pasture improvement 
and cropping. Native grassland similar to that in w hich 
the species occurs at Hurra once extended south on 
to the Adelaide plains, hut as prune agricultural land, 
was one of the first major habitats In South Australia 
to be cleared and ploughed. Ploughing permanently 
alters the vegetation and ground cover, converting a 
native, largely perennial flora into an introduced, 
largely annual one. In addition, ploughing would 
destroy the burrow s, killing lizards directly and leaving 
file survivors without spelter and at the mercy of 
predators T he fact that most specimens w ere collected 
last century may simply be correlated w ith the tact th.il 
this was when most of their habitat was being converted 
to agriculture. 
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Remaining native grassland is now extremely pat city, 
and the remnants have generally been heavily invaded 
by ml induced annuals. However, populations ul pygmy 
bluctongues have now been tbund in some of these 
remaining pockets, and provided that land use is nut 
changed, these colonies may be relatively se<-ure. 
Further work is focussing on finding the extent of the 
current range ol the pygmy bluetongue, approximating 
population size within lbe.se areas, and confirming 
many ol Ihe subtective ideas developed during the 
course o| this first season's field work. This will lead 
to an accurate assessment ol the status of the species. 
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Appendix I 

Plant diversity at Tihqua adelaidensis study site. Species noted during the general search but not recorded during step- pointing are indicated 
by (*t, Taxonomy modified from Jessnp (1989} . 



Species 



Native .sjXxies 
ChcnofxKliaceac 

Airiplex semi baccara 

Enchylaena tomentosa 

Mcnreana opItyUo ..... . 

M enchdacr uhdes 

M. trie liopl era 

Salsofa kal\ 

Aiuaranthaecae 

Ptilotus spathtdafns 

Oxalidaceac 

Oxatis peventums 

Gcranlaceae 

Erodium crinititm 

Kuphorbiaceae 

Euphorbia drummondii 

Rhamnaceae 

Cryp tundra anutva 

Thymeliaceae 

Pimeica nticraniha 

Riihiaceac 

A spent l a confetla 

Convolvulaceae 

Convolvulus eruhescrtts 

Campiinulaceac 

Wahlenbergiu hueola 

Gfxidcniaceae 

Gothic nia pinuattfida 

Asteraccac 

Leptorhynchos i (put mat us ...... 

M muria IcptophxUa 

Vittadinia cuneatu 

V gracilis 

Liliaceae 
Uvnandra ejfitsa 

L. mnltifiora 

J uncaeeae 

Jut tens bujonitts 

kraicixii 

Pnaccae 

Arwtida belt riant i 

Panthonia caespimsa 

D. pilosa 

D. raceruosa 

Sttpa him kit ...» 

5. ercmophilu (possihly S. pubenda) 

S. nodosa 

Theme da tiiandra 

Introduced 

Pulygomtceae 

Humex tlutnosus 

Fabaceae 

Medteago litt oralis 

M. minima 

Tri folium angustijoliutn 

T. arvense 

Bonminaccac 

Erbium plnntagineum 

Neatosiema apulum 

Lamiueeae 

Marruhium vulgare 

Sabin wrbenaco 

Asteraceae 

Araotltecu calendula 

Cartltomus hunt us 

Hypoehoerix glabra 

St melt us oleraceus 

Iridaccae 

(iynandrirts sen folia 

Poueeae 

Awna barbata . . . 

Brachypodium distachyon .......... 

Brotnus mbens . . 

Hordeuni glaucum 

Loiiutn perrnne 

Vulpia mttndis . . . 



Common Name 



berry saltbush 

ruby saltbush 

cotton -bush . . 

wingless bluebuxh 

malice hluebush 
roly-poly 

pussy tad 

native sorrel 

blue storks' bill 

caustic weed 

long- flower erypiandra . . 

silky rieeflower ... . . . 

common woodruff . . 

Australian bindweed . . . 

bluebell 

cut- leal goodenia 

scaly buttons 

minnie daisy 

New Holland daisy ... 
woolly New Holland daisy 

seemed mat- rush 

stiff mat-rush . 

toad rush 

sea rush 

brush wire-grass 

white-top . . . 

velvet wallahy crass ... . 

wallaby grass . 

crested spear grass 

desert spear grass 

spear grass ..... 
kangaroo grass 



wiry dock 



strand medic . . . 
woolly bun medic 
narrow -leaf clover 
hares loot clover . 

salvation Jane . . 
hairy sheep weed . 



horehound ..... 
wild sage 

Cape weed 
saffron thistle 
smooth eatxcar 
common sow-thistle 

thread iris 

bearded oat 

lalsc brome 

red brorne 

northern barley grass 
perennial ryegrass . . 
rul.x-Ui/l fescue 



Annual/' % Ground 

Perennial Cover 



P 

P 

P 

P 

P 

A 

P 



P 

P 

P 

P 

P 

P 

P 

P 

P 



* 

* 



<i 

<i 

* 

V 



<1 



* 



p 

p 

p 

p 



* 

* 



1 



p I 

P 4 



P <1 

P <1 



P 

P 

P 

P 

P 

P 

P 

P 



1. 

3 

<1 

<1 

8 

3 

<1 



P 

A 

A 

A 

A 

A 

A 

A 

P 



b 

3 

3 

8 

7 

14 



A 

A 

A 

A 



+ 

t 



- I 

* 



A <1 



A 23 
A * 
A 1 
A * 
A <1 
A 2 




